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[Mtf&ffl 21,000R 

mmm 1 
\m®-&\ mm 1 

i 
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mm&i mmm 

Ti (IV) O a N b F c tfdiTi (IV) O a N b F c tCT;P 
-^IfcMeTi (IV) O a N b F c T^£;H£7 

(II, b#0. 1-1, ctfO. 1-1, aliTi (IV) &$£*rrsir£& 
»J, bfc«fctfc ) o 

[»*^2] ' Ti (IV) O a N b F c tt7-*-#-.*#3iL flTMeTi 
(IV) O a N b F c tt^n^ 357 >f h~Ti-*-7sMmZ&'DZ.£1tmmt't2> 

m&m i Kmm<D ? y wmc* * y 

< n b-mvmMmznwzttz. n i * 2 tcsa* 

©7y*b^b**>&*tf3feitt»E. 

C*#*41 Ti (IV) O a N b F c ^feliTi (IV) O a N b F p {C7;i/ 

-^tfcMeTi (iv) o di N h F c x*mztiz>yvfc&it*#y*'£tiybmM 

«HU b#0. 1 — 1, c#0. 1-1, a&Ti (IV) £$t*rt &<fit-e& 
[»2fr®5] Ti (IV) O a N b F c «T^^-X#5t> fUTMeTi 

(iv) o a N b F c «/>cn^*>f h~Ti-*-xm&itw^z.£.zmm£.?z> 

11*3(4 JCffi«©7 y -ffcS^ # > &^tf 

[»#a7] (NH 4 ) 2 TiF d X N Tf3(3*l, '>&<il%F^tf7y 

-fbA n > <fb^ # > r. y y *e — ? a £ a d *f y fb r y =e — # a t & ^ ;i/— a d 
J fyftyy^-v2±*'pAm.MT*mmum2 o ox;- 5 o o^t«L/tffiifi 

&E*J*U ^CVNT^fflM^^^mM^m^T'T^^-TlC^bTO. 0 2%-l 
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0. 0 0%(Dmm. QM. tfeW^^^T^^-Tfffl^iM^S 5 0 
TC~ 7 0 O'Ct 5 ^i«±Ifti^LTT i (IV) O a N. b F c #e>fcS#8fc 

[»*S8] TiF x X 6 _ x ^J:Of/tfe» (NH 4 ) 2 TiF d X 6 . d ti$ 
*l^&< ^Ffc^tf^yft/Na^tt^^^y^^riii/A^ S rO, SrO 

^fcfiSrTi F 6 £^#cU ^^SmW^fc&S r T i Fg^^Jg^m^ 
-eT^-TfC^fUT 0. 0 2-1 0. 0 0%©11, *7t^S:^Ay^ 

t>^-t#h^ct% mmums 5 o°c~7 o ox:-e5i|^±iftM^bt 

SrTi (IV) O z N h F c frbte&ftMMZmmirZ>j}m o 
[0 0 0 1] 

[i&bjicam^s&^mf] 

[0 0 0 2] 

x®, aniBWt, *y#frmyjuity* yfr*v±m*tfi. 7k<Dft£ft&MR 

Mill Catal. Lett., 58 (1999). 153-155, Chem. Lett. , (1999) ,1207, Vol. 
36, No. 12(1998) ,625-645 (£itRA £ V^ ? ) ) . 
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So 

[0 0 0 3] 

Cu-Zn Sftt^> K^r^>y^«2. 4 e Vtf*5 2»fblft&}WJS#M £^ 

& tc » «r«3fe*eftM» b ££&3fett&# &£7 «r^c & s . b u & # 6 x*£ 

<Z> J: o £f£3fe0«ffiT*»J£T* £ & % © b o feo 
[0 0 0 4] 

b«sb L/ «fc e> izmm^M^ t? & © « ^ a, £ » «rm^T* Rrm 
R&ffin*&<D^%)]s*-m&&ummzmm(Dffin* (02 P > m*i<z>x*;i/ 

T? & S % © & H m i- 3 i: S ti «, Rrm^Tf^i&'t 3 9r b v a ftftlift & MffiT & 
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. tiffH^05:i!il^bfe^i:bTg6Cii^bTVA-5 (#j^2000- 256681; 2000^8 
z ti fc J: s % <3D 3 *i fee 

[0 0 0 5] 

MSafiMlcS^ < Brm^'ffiO^tlt bT, Ta^Nb£-^tf%©fcj:3c3tl& 
lC#^>flS^ Ti (IV) $r-^mb-^#J^#<5^il^ffiilXS>ofe 0 ^IT% 

Ti (iv) ^^-tfifffa-^-f h^-f F^ftjt^m^iiffiic i 

[0 0 0 6] 

*mW<Z>MMte, Ti (IV) <D1-J h^J v^*n^&femki$m*:Wi®k 

D ^rX\ v^&cbfc£>, «5:SoTi (IV) &^tMbl»JC^-f 
F^S:^At'i§^$:fi^tfiftS4't% Ti (IV) <D Fffi&*<&ttm^ 
Ti (I V) <D-}-4 Fffiii}<DmAtf*SMT*&>Z>Z. h&IKU TiO a N b 

F c , Me T i O a N b F c Yb^#llS (3 Z1T% MeiiS i£<DYJl>j] V ±.M^M 
c&O. 1 — 1, b&±0. f^Kttb^O. 3T*&U 

> a&litriac£££Fb £<2|M{C£v>T&i;£o ) ^^«TlgT^y, HpBlftT* 
?Stt> # £*<D 3t ^» &c J: >J * £ $ * § £ b X <D rT IBtt & 

[0 0 0 7] 

4 £B|iE#2 0 0 2 - 3 0 7 1 8 7 4 
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#$8«©aSlWU Ti (IV) O a N b F c JfcttTi (IV) O a N b F c {CT;b 

-^UMeTi (IV) O a N b F c fi § tl§ 7 >y ftlftf ^ ^ 
(fib, b#0. 1-1, cifiO. 1~1, aliTi (IV) £jft^£'fire& 
»J, bS-fctf c fc©BmT?&*«. ) T'&<S>. t*b<tt> Ti (IV) O a N b 
F c ttTf"^-^#5t> fltMeTi (IV) O a N b F c ljKD^>f 1 T 

[0 0 0 8] 

*«W©lSl2tt, Ti (IV) O a N b F c *fc(iTi (IV) O a N b F c iCT;i/ 

-^IfeMe.Ti (IV) O a N b F c T^$^^7^^'fb^^>?:-^tf3 , 6M^ 
(fiU b#0. 1-1, c#0. 1~1, ateTi (IV) %Ht^«ffiTf* 
y> bfcitfc t<5DM^T^^^o ) ^e»«JS^*^»M«jKT?a>5. ^*b< 
Ti (IV) O a N b F c ttT^^-^*3t, fbtMeTi (IV) O a N b 

^#>£^trft*#0#»^&y> «fc»J#*b<«:, ^<t%Pt, Nife 
[0 0 0 9] 

#3fcH!©i»3fc*, (NH 4 ) 2 T i F d X 6 _ d T**S*L. 'J>&< £.*)FZ<&ti7y 

>!f>'fbr> ; E-^A&^*jlMT'ftl©MS2 0 0°C~5 0 O'C. $fi;L<te3 0 
0 ,, C~4 5 0°C, tMltfflli^^^b, &V%T?*«K»fcBttK*«*T? 
T^-T&Cftf UT 0. 0 2%— 10. 0 0%©S!!t S^C> i; fc&7]<&^'/ ! u;E 
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Ty=e—T^m^MMUms 5 o°c~7 o ox:. b<&4 0 0°C~6 0 0 
rt5«±l«MUTTi (IV) O a N b F c ^e>^S^M^$:ig)t-r 

[0 0 10] 

T i F X X 6 _ X £ (NH 4 ) 2 T i F d Xg_ d ^$tt^ 

liS r T i F 6 &^U Ik^T-mmmmtfclZS ni F 6 S:^M^m^^T 
>^nTlC*fbT0. 02~10. OO%0ti, i;£:&7R&-^/u£y> 

^-t#h$ct% «Mi3 5 o-c~7 o o°cx* 5mm&>±mitm&f8,i,T S v 
Ti (iv) o a N b F c -frbtez>%MMitmm-t zjfm-vsb & a 

[0011] 

(NH 4 ) 2 TiF d X 6 _ d t'lTtt, (NH 4 ) 2 TiF 6 , (NH 4 ) 2 TiF 2 C 
1 4 & £ b V^*%<D £ UT#*f § d £ £o 

sfTi (iv) o A N h F c ^mt z>mmw*nzitto<Dmm£VT\z, t 

1 F 4 t S r F^CDfc^&Jf* 1,^%<D£: bT#lf 5 £ t^ttS. 
[0 0 12] 
[!£»![] 

[0013] 

1 

* I s 's ^-tf- 7 n * # y ( i v) nn r > *e - 9 a ( (nh 4 ) 2 tif 6 ) t mt r y *e - 

9<k(NH 4 Cl)&^;W*n?l : lti^tS. ^ClC3<Z)«-&4&S:^CDtFK:A*l, P 
^ilCiotlfDS. 3<Z)i5fCfe^ < t$:«^<Z)Cf-e4 0 0°C (673K) , 12 
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d m 3 • m i n" 1 , tt&jft&l c m 3 • min" 1 ) 1? 6 0 0 "C (873K) , 1 2 B#f^<Z> 
^ftfC£ y-£N&b&„ &&<D±mttW^&m.m*. 0. lmol • O.l moldm" 3 © 
fb77>^^^nnS^ Pt (NH 4 ) 3 C 1 2 ^0. 00357 dm 3 (Pt 3 wt%) 
£±ta*mo. 3 glC^-t^mSi^ 7kfrZMmZli:fe a rtll:3 0 0t; ( 
573 K) T* 2 ^ra^JC J; y MtgMI fee 
[0 0 14] 

xa»ia^;feig i fc^-r., Htf»©H*ftr-^tt-r^TT i nf 

(ffcfc ; Angew. Ghem. Int. Ed. Engle. 27 (1988), No.7fr ) lC!fi#M£ 

4x> T i NFCD^j^fltfigStife. ±Sa#»©UI^ • «r«fRJR«:H2K:m , r- E9 
2J:U, ±IB#W6 0 0 nmtt*0nfi^S:tJ|5ltari:A^^ofe o jni^fr 
fCDMIiUT i:0:N:Fttl:l. 76:0. 13:0. 10 (TiO L 

76 N 0.13 F 0.10> 

H3tc±ffi©ay e^3%fflf$^fe^-»o. 2g^iovo 

7K^« 0. 3 10dm 3 |CHU 4 2 0 nm^jKDBrm^&fi^Stbfei:^^, 

7 7-c;i/^-$:7l-rz:i:^J:y, 4 2 0 nmJK^O^fcSfe&JiBlsfbfc. HfCa*3 
*lS«fce>&C, _tga^«.»4 2 0 nm«J:©Hftft^flaitTT*^*^-^*ai«^6 
7km%fe&WK$i}8 l T*gZ>Z£tft>fr'Dfe 0 H4tCh8B*mo. 2g?:0 

. Olmo'ldm" 3 AgNO. 3 *^0. 3 10dm 3 lC||U 4 2 0nm« 

(D0kftT>n-of=. o IS 4 <k IJ, JtSB*mtt4 2 0 nmJB(Jh<Z>lf«3^flS»T^?iilift* 

J^Jh(3D3i:^e>. TiNFtt4 2 0 n mRi:©ifcR&# , r S^TS^Tf^n b> 

[0 0 15] 

%-f'\*ry-7)l*Um>(Wmr.Ty=E-y& C (NH 4 ) g T i Fg) 
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«^CD*-e4 0 0°C (673K) , 1 2 l^iis^-r £o mm^htdyy 
^E-T^T (T^^-TiSO. 0 4 dm 3 • mi n" 1 , ti«0. 2 cm 3 

• min" 1 ) , 5 0 0°C (773K) , 1 0 mm<Z>mtlZ& *J ^bfec &:&<£>_hIB# 
^©S^pfciU 0. 1 moldm" 3 CD^h^r>^>^^ane^P t (NHg) 4 
C 1 2 ^?S0. 00357 dm 3 (Pt 3 v,t%)&±mttW 0. 3 g fC#^_hT^m$ii:, 7jc 
#£^§£it£: 0 3;Tl& 3 0 0^ (573 K) T 2 ^^IC J: y 5S5c*l3i«:ffo 

[0 0 16] 

^#©#^©Xj^ia«fSrgf5lC^ 0 M 5 cf^llf^f tf — # iif^TT i NF 

• "srmi®iR&ig6 jc^-r. Ei6j:y, j:ta^tt6 o o nm% T?<D*tmyb*m. 

iK-t^dil^fe^ofeo jc^*f©|g^J: UTi:0:N:F}±l:l. 64: 
0. 14:0. 30 £&ofe 0 

El 7 {C±|H<Z)j1 U w t %UWhtcUPcO. 2 g£l 0 vol . # y 

7j<?§?£0. 3 10dm 3 lCSlU 4 2 0 n mJ^Ui^Wm^ fcflfJ b £ £ 

riltcj; »J, 4 2 0 n mj^_h© BT^^mMbfeo 0SC^3;ft 
^<fee»(C _LfB*m&4 2 0 nmja_tCDlf«^m»T-e^*^-^>tfc»*^e»* 
UIS:£f&«rJc£jfc*e3*.6£ fcjSfcbfrofc. Sfc. 0 8 K:±8B*t» o . 2 g £ o.o 
1 noldm" 3 AgN0 3 7jc^M 0. 3 1 0 d m" 3 lcH|gU 4 2Onmjy±0HT 

Wofe. ®8 a y, ±mttm$4 2 o nm&,±<Dnu%mmr^mmm^m 

J£U:<Z>r £j^e>, T i NF&4 2 0 nmJ^±<Z)^?:^-t^orm^T^n b > 

[0 0 17] 
Hjfeftf 3 

■£lr^*-y-y)\s*u^&>(mm^T>^—yi± c (nh 4 ) 2 t i f 6 ] 
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•fbT> ; E-^A(NH 4 C 1) fc^E/l/Jfrei : 1 t'M^tS. 

«&«*i#3a>t*»*C4 0 0"C (673K) , 1 2^|g«U*t*S. ffljfttfe* ^fSffi^fX* 
^TT'3 0 0°C (573K) , lOlFIMt, SM&&#^£7>^-T»«feT (7 
>^nT^M0. 2dm^min' 1 , iMlcm 3 -min _1 ) 6 0 0 °C (87 
3K) , 1 5^©^blC«fcy^bfc 0 a^©±IH#»^©fi«rtt, 0. 1 mol 
dm" 3 ©fh77>5>i>^nne^Pt (NH 4 ) 3 C 1 2 ^0.00357 dm 3 (Pt 
3 wt»&J:B*mo. 3 gSC«Ui-ei^S£-fr, ^SrH^S-frfc. 
0 0 °C (573 K) T* 2 iSBfaKSStC «fc U 3§7**M =Mt o fc„ 
**^«0#»©X«lia#f€:H9 JCj^i". IH9 *©im*f tf-^^-T^TT iNF 

o £ c 7B*^«f * UTi:0:N:F141: 1. 74:0. 13:0. 1 

a ii ic_biB©jiy ei3wt %£»i,fc*mo . 2gsiovoi. % ^ 

# ^-;b?K?§?& 0. 3 10dm 3 {CllU 4 2 0 n mJ^^WM^fcRiltf bfe 
fc&CD, **^*©ftB*SEfl:&as , r- 3titt3 0 0W^t;>5>^S:fl!V\ 
#y h^-^^W^^-Srjl^rtlCi: 4 2 0 n mJ^JiCD Hrm?6£flgtt bfco 
BHCSsSftSJc^lC, JtSB^«4 2 0 nmJ^_hOorm^MlifT"e^^y-;i/7K 
l§^e>^S:^fi«flC^^^SriiA^*)^ofc<, *fc> Ml 2 K:±ffi*m 
0. 2g&0. 0 1moldm" 3 AgNO 3 ^l0. 3 1 0 dm 3 lClIb, 4 

±SaaH^CD*#T»ffofe. HI 2 *>J, ±3Btmtt4 2 Onm«±©TOi 

SUl<DZ.£frbs TiNF«4 20 n m«J:©$ft*&^&'TO3feT?? r n hy 

[0 0 18] 

*-T/\^i?-7;i/^n^^>'(iv)^-T>^-^A £ (nh 4 ) 2 t i F g ] 
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flST^ — #A(NH 4 C 1) fe^/l/ifc-ei : 1 tllrtS. tfcJCCKDS^S:^ 

#9*1£©fpJ**£fckfctk P&fglCioTSCS. £<Z>«&*&*3©*fn*4 
0 0°C (673K) , 12HiMfS. gfejfcfk 3 0 0 'C (57 

3K) , iow^u $ hKmm&^/vfcry^-T^T (r^^-r^i • 

0. 0 4dm 3 -min" 1 , ^10. 2 c m 3 - min" 1 ) !*Y >*E-r»*T 
T*3fc»0. 0 4 dm 3 - min -1 5 0 0 °C (773K) , 1 0 ^IBfOfi'fbK: J: 
bfc 0 a^CD±IB^^©fi^t±, 0. 1 moldm^tf^h^r^^^nn 
Q^Pt (NH 3 ) 4 Cl 2 il0. 0 0 3 5 7 dm 3 (Pt 3 wt%) & _LfB*m0 
. 3 gKM®±XSW:m£. Tk&ZMftmttco d;ft£3 0 0 o C (573 K) T* 2 
■^|Hf**K:J:y3»7tt^3ffiS:ffofe. 
[0019] 

«B««©*J»©Xiliia*fS:Hl 3{C5tf 0 g|*©iair^-i'tiWTiNF 
(Btfia^#M) &CiHM£*l> T i N F©£j£#5gfg3*lfco _hfB#^©^ • 
TSTBilftJR&H 14 1C^„ ®14iy, _t«#»W:6 0 O nmt7?©nrm^^ 
Wt5 3t^^of=, 76*^©^*^! : O : N : F&1 : 1. 45 
: 0. 3 0:0. 2 0 £&ofc = 
[0 0 2 0] 

®i 5iz±m(omv a^3 wt %m^vtc.uno. zg* iovoi. % * 

#7-;WM§?£ 0. 3 10dm 3 {CiSb, 4 2 0 nmJ^jKDor^^^Mlif Ofe 

d£{C J; 4 2 0 nmJ^jK^Bfm^&Mltbfeo 

0. 2g& 0.01 moldm" 3 AgN0 3 7KM 0. 310dm 3 !;MU 420 

e> mm w§5ii:»ofc. 

[0 0 2 1] 
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JSJLfc©£ TiNF&4 2 0 nmg±©tfi$:tt5 «fMt*^n by 

[0 0 2 2] 
5 

7»;ftf*>TiF 4 (0. 9g) t7'yfUhn>f?ASrF 2 (0. 6 g) 

(mmmm mmzm^mmvx, ioK/^#nm 450x37*8 

5:, ^§ll&^£y>^-yj«T (7>=E-TSl0.4dm 3 - mi n" 1 , g&t 
$M0.4cm 3 - min -1 ) 7?^ 4 0 d mV^©T T N Hg^cfrTJCfe 
\^X. 1 O K/^T? 6 7 3 K*7f#ILfe«, 5HFI«^ 

^©^Ar^WTT*^M£7?Mt-3 3i:tC4: »J S r T i ONF*fftS^b 
fe 0 Tn^tfCD^d: »J S r : T i : O : N : F fcfcl : 2 . 35:0. 30:0 

. 4 0t&o£ o iiit-s.spttiSfte^iHP t c lg&j^Tic^-rHiS 

M^©-^MAli> 0. l~l 0Ma%©«SH7?^M7?^S o 

£ t? <z) Rmft p&flx-r & -z>f=.a mi 8K±m<Dmv a^iit%s:S 

#£i±k?6$l[^£0. 2g*10SI%©^it;-^*»*0. 2 0 0 dm 3 iC 
51Mb, 4 2 0 nm^OBrm^SSaitl/fcilSCD, *5R^*©JK©^US:3a% 
"to «3 0 0W^ft;y7>^l:MV\ 4 2 0nmJ«T©t^5:^^bt 
*ifcR7W/l/*-%3i , t£fcJCj:y, 4 2 0 nm^CDBjnytiltmMLfco 01 
8^3*15 J:e>fC, ±fS*m&4 2 0 n m J^_h(2or^:)ftflgfifT7?;* # J — ;t> 

0. 2g^0. 0lWdm 3 AgNO 3 *i§l0. 2 0 0 dm 3 {CWU 4 

-hia^IU^O^T^f ofc D H19J:»J, _h|a#^«4 2 0 nmJWJKDqrm^M 

mt xmrnm^m-^ h mm * sl&t* gsrfcafcbfrofcc euxd s 



miiE# 2002-3071874 



#2002—036587 



rTiONFt±4 20 n m& i ±<Dm^:%:%i-t £»S$L%T*zf n h > ^IgfCMTtu 
[0 0 2 3] 

itmm i 

g*x7 n pM±mmt?-& y p 2 5 zmm vt=. a &&<D±mttn^(Dmmz 

, 0.1 moldm" 3 0fh77>^>i>^Dn^ CP t (NH^Cl^ mW. 
0. 00357 dm 3 (Pt 3 wt%) *±mttn 0 . 3 g lC|§?S_tiT*-^1S£-ti\ ?K#£*g2§£ 
-&fe 0 ZLtl^3 0 0 o C (573 K) 2 ^K^iCj: U Mtc^M&^o fc„ 
_hf3#^<5DXj^HI^fS:|g 2 0 IC^fo EftpSCkfc, mt?-* ><DT ±# -i^ffi 

•fa H2Uy, J:iaW»tt4 0 0 nmit'0W0»«t> ^T«^flg« 

[0 0 2 4] 

it£:%iC£fi&U&2)>ofc 0 SUKDdilfr^ SMb^# > P 2 5 &4 2 0 nm£U: 
[0 0 2 5] 

Mfrffc^^&Sfej* Id m 3 • mi n^CDT^^E-TNHg^cfT^ JMB&S 1 
0 Kmi n _1 T*6 0 0 °C (873 K) *T?#!fiUfctfe, ^©Mlt'l 5 Bflffl&fft'*- 
Srtmi&Hfe. a4fc©±ia#»^©ffl^tt, 0. 1 noldm" 3 fh57 
>5>j;?nn6^Pt (NH 3 ) 4 C1 2 «0. 0 0 3 5 7 d m 3 (Pt 3 nt%) & 
-tfBfcmo. 3 gidilt^iSt, *#£*g#&3itfc a Zltl&3 0 0'C (57 
3 K) ^2B^#*K:J:y»7t&3S&tfofc. 
[0 0 2 6] 
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[0 0 2 7] 

itmm 3 

P t lim-ffca^H P t C 1 6 ZMTKBTfcJ&W&tpKMmisTy£*mM-?& 

l~l Ofi»%£>iBH-e^3gT'#So 
^^©#3|S|-©Xi^iaff5:ia2 4JC^o 024 ^©IH^flf-^^S rTiO 

3 izmmzntz.. ±mun<Dm^'^um.^m2 5 tc^„ H2 5j:y, _h 
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